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httpBackground: Intravenous leiomyomatosis is a benign and rare smooth muscle cell tumor. Extension to the right
heart is exceptional. Among the reported cases, the tumor is usually known to enter through the lumen of the
iliac vein and grows into the inferior vena cava; involvement of bilateral gonadal veins is rarely reported.
Complete tumor resection is the key to therapy.
Case presentation: A 25 year old female Chinese patient suffering from abdominal distention for 1 month, who
was diagnosed with intravenous leiomyomatosis extending to the heart, from pre-operative imaging studies, is
presented. A one stage procedure with complete excision of the tumor was performed. Histopathological ﬁndings
conﬁrmed the diagnosis of intravenous leiomyomatosis. The patient’s post-operative recovery was uneventful,
without recurrence and re-stenosis at 1 year follow up.
Conclusion: Intravenous leiomyomatosis may grow within veins along various routes. This case demonstrated
intravenous leiomyomatosis with tumor extension through bilateral gonadal veins extending to the heart. It is
believed that one stage radical resection can be a practical and effective alternative for the patients in good
clinical condition. Long-term follow up is recommended because of the possibility of recurrence and metastases.
 2015 The Authors. Published by Elsevier Ltd on behalf of European Society for Vascular Surgery. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Intravenous leiomyomatosis (IVL) is a rare smooth muscle
cell tumor; it grows within venous channels but does not
invade the tissues. Extension into the right heart chambers
via the inferior vena cava (IVC) is rare.1,2 Complete tumor
resection is the key to therapy to prevent recurrence, and
overall pre-operative assessment is needed.2 With regard to
the extension pathway, the tumor generally enters through
the lumen of the iliac vein and grows into the IVC.3 The
involvement of bilateral gonadal veins has rarely been
documented among the reported cases. In this article, a 25
year old female patient diagnosed with IVL extending to the
heart, operated on using a one stage radical procedure is
presented.
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A 25 year old gravida 1 para 1 Chinese woman was admitted
with a one month history of abdominal distention. She had
previously undergone a Caesarean section in 2006. There
was no past history of abdominal discomfort. On physical
examination, a lower abdominal mass with poor mobility,
without tenderness or rebound tenderness was found.
Computed tomography venography (CTV) showed an
irregular mass located in the bilateral gonadal veins, prox-
imal left renal vein, and the IVC, spreading to the bilateral
common iliac veins and the right atrium. The uterus was
obviously enlarged with uneven density (Figs. 1 and 2A).
The pre-operative diagnosis was IVL extending to the heart.
Under general anesthesia, the patient was operated on
by a team composed of cardiac, vascular, and gynecological
surgeons; a one stage approach was carried out with
complete excision of the tumor under extracorporeal cir-
culation and systemic heparinization, and hysterectomy and
bilateral salpingo-oophorectomy were also performed
(Fig. 2B). Through median xypho-pubic laparotomy, it was
observed that the tumor extended through the bilateral
gonadal veins, grew along the left renal vein, and ﬁnally
reached the IVC. Several convoluted tumor masses were
seen to arise from the uterus. Total hysterectomy and
Figure 1. (A) Axial contrast enhanced chest computed tomography (CT): solid mass extending into the right atrium. (B) Axial contrast
enhanced chest CT: solid mass occupying the vessel lumen of the widened inferior vena cava and the left renal vein. (C) Axial contrast
enhanced computed tomography venography (CTV): a hypodense mass occupying the vessel lumen of the left gonadal vein (arrow). (D)
Axial contrast enhanced CTV: cystic-solid mixed masses at the fundus of the enlarged uterus.
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A median sternotomy was performed and cardiopulmonary
bypass established, followed by a right atriotomy and a
longitudinal venotomy of the IVC. The intracardiac and
intravenous masses were free ﬂoating without invading the
tissues; they were then extracted from the right atrium and
the IVC easily. The masses in the bilateral gonadal veins
(Fig. 2C,D) were found to extend to the IVC and were then
resected.
Post-operative histopathological ﬁndings conﬁrmed the
diagnosis of IVL, characterized by proliferation of typical
smooth muscle cells. The patient’s post-operative recovery
was uneventful without any recurrence or restenosis at the
1 year follow up.DISCUSSION
IVL is an unusual smooth muscle cell tumor, extending from
the uterus into the pelvic and systemic veins and, less
frequently into the right heart chambers.1,2 Although IVL is
histologically benign, it has metastatic potential due to
venous obstruction and cardiac involvement.4 Women may
experience pelvic, abdominal, or cardiac symptoms,
depending on the extension and size of the tumor. However,
patients may remain asymptomatic even with extensive
intravenous tumor extension.3
With regard to the extension pathway, the tumor
generally enters through the lumen of the iliac vein andgrows into the IVC.3 However, in certain cases, the gonadal
vein serves as an alternative route to the IVC, as in the
presented case. Further extension into the right heart
chambers will lead to intracardiac leiomyomatosis (ICL).
Most of the reported ICL cases involve the venous system
on one side; the gonadal veins are less frequently involved
than the uterine vein.5 Among the reported cases, the
involvement of bilateral gonadal veins in IVL extending to
the heart is rarely mentioned.
Because of its rarity, the tumor is sometimesmisdiagnosed
or the diagnosis is delayed, and then not treated properly.1
Thus, overall pre-operative diagnostic tests, including echo-
cardiography, venography, computed tomography (CT), and
magnetic resonance imaging, are essential for a precise
diagnosis and an appropriate surgical plan. However, accu-
rate pre-operative diagnosis of IVL is usually still difﬁcult, as it
cannot be obtained until surgical resection and histological
examination have been done.6 IVL should be distinguished
from malignant tumors, particularly leiomyosarcoma. How-
ever, it may be challenging to distinguish intravascular leio-
myoma from leiomyosarcoma, because no symptoms, signs,
or imaging can reliably differentiate between the two di-
agnoses.7,8 Unlike leiomyomas, leiomyosarcomas are malig-
nant tumors that behave in an aggressive manner with a high
rate of metastasis, a high chance of recurrence, and poor
prognosis.7 The current deﬁnitive treatment for primary
leiomyosarcoma of IVC is curative surgical resection. Since
the operative approach requires the neoplastic tissue to be
Figure 2. (A) Coronal reformatting of contrast enhanced CTV at chest and abdomino-pelvic levels: a hypodense mass emerging from the
enlarged uterus and extending to the bilateral gonadal veins (yellow arrows), through the left renal vein (white arrow) and the IVC, to the
right atrium (RA) and the bilateral common iliac veins. (B) Specimen of IVL: the yellow white intravascular tumor mass placed according to
its location in vivo. The tumor extracted from the bilateral gonadal veins is shown with yellow arrows, while the tumor extracted from the
left renal vein is shown with white arrow. The enlarged uterus with leiomyomas, bilateral ovaries, and fallopian tubes were removed
simultaneously. (C) Intra-operative ﬁndings: the longitudinally incised right gonadal vein (yellow arrow) and the intravenous leiomyoma
pulled with a clamp. (D) Intra-operative ﬁndings: the extracted intravenous leiomyoma from the right gonadal vein.
28 X. Gui et al.removed completely, the possibilities of ligation, primary
repair/cavoplasty, and replacement with a graft for venous
reconstruction must be taken into consideration in the plan
for surgery.3,8
Complete removal of the tumor is the key to managing
IVL. Thus, IVL extending to the heart is one of the most
challenging conditions for surgical treatment.3 In most
cases, total resection with a one stage or two stage oper-
ation using cardiopulmonary bypass has been reported.2,4,5
Although one stage operations have shortcomings such as
longer operation time and increased trauma, radical
resection may be selected considering that the tumor may
recur or cause fatalities resulting from venous obstruction
and cardiac involvement if not totally excised. Patients with
a completely removed tumor usually have good prognosis.9
In the present case, a radical one stage procedure was
preferred in order to prevent recurrence, and also because
this patient’s clinical condition was relatively good. Bilateral
oophorectomy is also considered essential, because the
tumor is estrogen dependent.6 Oral tamoxifen for at least 3
months is recommended post-operatively for minimizing
the possible micrometastatic focus.10
Because of the possibility of recurrence and metastases,
long-term follow up including thoracic and abdominal CT
scan and serial echocardiography is recommended. Re-
intervention is recommended in cases of recurrence to
achieve long-term disease free survival.6
Although IVL is an extremely rare tumor, vascular sur-
geons should pay attention to young female patientspresenting with cardiac symptoms and a right sided intra-
cardiac mass, especially women with previous hysterec-
tomies for leiomyomas or with pelvic masses. Operation
with complete resection is the key to therapy, and overall
pre-operative assessment is needed.
CONCLUSION
In conclusion, this case demonstrated IVL extending to the
heart with tumor extension through bilateral gonadal veins.
It is believed that a one stage operation can be a practical
and effective alternative for patients with IVL who are in a
good condition. Long-term follow up is recommended
because of the possibility of recurrence and metastases.
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